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Abstract—The rapid evolution of Artificial Intelligence 

(AI) and Machine Learning (ML) is fundamentally 

changing the landscape of pharmacy practice, from 

accelerated drug discovery to automated clinical decision-

making. To ensure the future workforce remains relevant, 

pharmacy education must undergo a parallel pedagogical 

shift. This article explores the dual role of AI in pharmacy 

education: as an advanced instructional tool that 

personalizes learning, and as a core curricular subject 

required to build digital literacy. We discuss the current 

state of AI adoption in academic institutions, outline 

opportunities for classroom and simulation enhancement, 

identify deep-seated structural and ethical challenges, and 

provide an actionable roadmap for curriculum reform 

aligned with global educational standards. 

 

Index Terms—Adaptive AI, Experiential learning, Faculty 

Development 

 

I. INTRODUCTION 

 

For decades, the pharmacy profession has revolved 

around a traditional model of drug dispensing, 

formulation synthesis, and manual clinical oversight. 

However, the contemporary pharmaceutical sector is 

experiencing an unprecedented digital transformation. 

Advanced neural networks and generative tools now 

shorten lead compound screening cycles, optimize 

clinical trial design, and minimize dispensing errors. 

As the practical landscape transitions toward an AI-

augmented environment, pharmacy education faces an 

existential imperative: educational models must evolve 

from rote-memorisation paradigms into competency-

based frameworks prioritizing digital literacy, data 

logic, and ethical AI utilization. If academic institutions 

fail to bridge the widening gap between traditional 

training and modern data-driven environments, future 

graduates’ risk being unprepared for modern clinical 

workflows. 

II. AI AS A PEDAGOGICAL CATALYST: 

ENHANCING TEACHING AND ASSESSMENT 

 

AI is redefining instructional design and student 

evaluations within Doctor of Pharmacy (PharmD) and 

pharmaceutical sciences programs. Rather than serving 

as a passive technological adjunct, AI functions as an 

active infrastructure for experiential learning. 

 

• Virtual Simulations and Verbal OSCEs: Routine 

clinical assessments, such as Objective Structured 

Clinical Examinations (OSCEs), face constraints 

including extensive evaluator training and resource 

heavily intensive scheduling. Natural Language 

Processing (NLP) models can evaluate recorded 

student simulations—such as patient history taking, 

preceptor presentations, and medication 

counselling—generating item-level grading rubrics 

that closely match human evaluation. 

• Machine Learning in Basic Sciences: Institutions are 

successfully deploying data-mining software like 

KNIME into core medicinal chemistry courses. 

Students use machine learning to evaluate structure-

activity relationships (SAR) and predict molecular 

binding affinities, instantly boosting engagement 

with complex scientific concepts. 

• Hyper-Personalized Learning: Adaptive AI platforms 

review student test performances to pinpoint specific 

gaps in therapeutic knowledge, dynamically 

adjusting study plans to fit individual learner 

timelines. 

 

III. RE-ENGINEERING THE CURRICULUM: AI 

AS A CORE SUBJECT 

 

Integrating AI into education means more than just 

using it as a teaching aid; it must be fully integrated into 
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the course content. The International Pharmaceutical 

Federation (FIP) emphasizes establishing digital health 

competencies to support globally unified, needs-based 

professional standards. A modernized pharmacy 

curriculum should balance three essential pillars: 

 

IV. CURRENT CHALLENGES AND BARRIERS 

TO ADOPTION 

 

Despite clear benefits, systemic integration across 

global pharmacy institutions remains slow and 

fragmented. 
 

 
 

• The Faculty Knowledge Gap:  

Quantitative studies indicate significant technical 

shortfalls among academic staff. For instance, a cross-

sectional survey of pharmacy faculty in India revealed 

that only 5.8% possessed exceptional knowledge of AI, 

with over half reporting zero formal training in 

advanced educational technologies. 

 

• Institutional Resistance and Misconduct Concerns:  

Many institutions view open generative tools like 

ChatGPT with suspicion, focusing primarily on risks 

like plagiarism, academic misconduct, and 

overdependence rather than proactive training. 

 

• Resource Disparities:  

Building robust technical infrastructure requires 

substantial capital. Private and well-funded urban 

colleges are pioneering software integration, while rural 

and underfunded institutions fall behind, widening the 

educational equity gap. 

 

V. CONCLUSION AND STRATEGIC ROADMAP 

 

AI will not replace the human pharmacist; rather, it will 

replace pharmacists who fail to utilize AI. To prepare 

the next generation of professionals for this 

transformation, academic administrators and regulatory 

bodies should implement the following strategic steps: 

 

1. Mandate Faculty Development: Prioritize institution-

wide training programs to equip educators with the 

skills needed to design, navigate, and teach alongside 

automated software tools. 

2. Form Interdisciplinary Partnerships: Collaborate with 

computer science and data analytics departments to 

co-develop courses bridging computer logic and 

pharmacy practice. 

3. Formulate Clear AI Governance Policies: Move past 

simple bans on generative writing tools. Establish 

clear guidelines that teach students how to critically 

appraise AI outputs while highlighting algorithmic 

biases and patient data privacy constraints. 
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